Stent implantation activates Akt in the vessel wall: role of mechanical stretch in vascular smooth muscle cells.
The long-term efficacy of stent implantation is affected by in-stent restenosis (ISR). Multiple factors can contribute to ISR, and the underlying mechanism remains elusive. We investigated the possible role of mechanical stretch and the associated molecular signaling in ISR. Stent implantation in rat abdominal aortas induced neointima formation. Immunohistochemical studies revealed the activation of Akt in the media and neointima of the stented vessels. Western blotting showed increased phosphorylation of Akt at both Thr308 and Ser473 and phosphorylation of GSK-3beta in the stented vessels. A stretch device applying static equibiaxial stretch on cultured vascular smooth muscle cells was used to delineate the molecular mechanism underlying the stretch activation of Akt. Static mechanical stretch induced the sustained activation of Akt and its upstream phosphoinositide 3-kinase (PI3K) and the phosphorylation of GSK-3beta, its downstream effector in vascular smooth muscle cells. LY294002, a PI3K inhibitor, and N-acetylcysteine, a scavenger of reactive oxygen species, inhibited the stretch activation of Akt. Furthermore, N-acetylcysteine and wortmannin, another PI3K inhibitor, reduced the neointima formation after stent implantation. Mechanical stretch of the vascular wall during stent deployment may contribute to ISR by activating the Akt pathway.